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Description

Background of the invention
Field "of the invention
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n re,ates t0 ff,,cd Polymer blends and, more specifically, it relates to filled blends ofethylene/a-olefin interpolymers modified with plasticizer.

Description of the prior art

The use of processing oils and other plasticizers with natural rubber or synthetic rubber-liketo compounds containing sulfur, accelerators, carbon black and other additives customarily used in therubber industry is well known. In some instances in order to obtain very high tensile strength values
fillers are omitted. On the other hand. It is known that styrene/butadiene rubber (SBR) compounds such
as are used to adhere jute secondary backings to carpets, can readily hold up to 80% by weight or moreof calcium carbonate filler. Vulcanization or curing enhances blend strength

15
,

Fo' thennoplastic elastomeric uses, it is desirable both to avoid curing and to employ fillers toreduce blend costs, as well as to increase blend density.
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8"d tej50"^ 1 are ltems of increasing concern to governmental, environmentaland industrial organizations. Governmental agencies are establishing noise limits to which workers mavbe exposed to protect their health.
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? ^ndpoint, noise also presents problems. Advertisements for "quiet riding-automobiles are ubiquitous. Manufacturers are attempting to make other vehicles quiet as weT-including campers, trailers, buses, trucks, and off-road-use farm vehicles
It has long been known that interposing mass between a sound source and the area to be keot
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Sheets of thermoplastics or of rubberlike materials have long been used as sound-deadeningmeans. To make the sheets flexible, dense, strong, and inexpensive has posed a challenge tocompounders for many years. For some uses, such as automobile carpet underlayment the sound-30 deadening sheet must also be moldable.
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fltent 3,904,456 is related to a method for inhibiting transmission of airborne

noise by interposing in the air space between the noise source and the location to be insulated a thindense, normally self-supporting film or sheet composed essentially of from about 10 to about 40% bv
« wa'gnt of ethylene/vinyl acetate copolymer having an average vinyl acetate content of from about 1 0 toas about 42% by weight and a glass transition temperature of at least about 30°C below the averageambient temperature in the air space, and from about 60 to about 90% by weight of inorganic fillermatenals. such as sulfates, carbonates, oxides, etc of barium, calcium, cadmium, etc., effective toproduce an overall density greater than at least 2 grams per cubic centimeter

German Patent Application No. 2,319,431 discloses sound-deadening composites suitable forusa m automobiles which consist of a highly filled polymer sheet (for example, 300—1 200 or even upto 1 500 parts of filler per 100 parts of polymer) which on its backside is provided with a filler materialsneet e.g., a polymer foam. Suitable polymers for use are disclosed to be terpolymers of ethylene
propylene and a nonconjugated diene (EPDM). polyvinyl chloride (PVC), mixed polymers of ethylene
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|EVA>' styrene-butadiene mixed polymers (SBR) and mixtures of these materials with
thermoplastic polymers, such as polystyrene and polyolefins.
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ht 0f 3 homo~ or coP0,vmBr °f ethylene (which can be ethylene/vinyl acetate orethyler^thyl acrylate copolymer), 2—7% by weight of an aliphatic paraffinic hydrocarbon mineral oiland 10—20% by weight of a mineral filler (for example, calcium carbonate, barium sulfate, etc) forso prepanng blow-molded objects such as dolls.

British Patent 1,431,370 discloses elastomeric compositions containing a copolymer orterpolymer of ethylene with a higher ar-olefin like EPM rubber or EPDM rubber and a heavy filler and
optionally, an extender. British Patent 945.537 discloses a vulcanizable mix of ethylene/a-olefin
copolymers and a polyester.
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and Yllo U.S. Patent 4,191,798 discloses compositions consisting essentially of 5—50% by weight of ethylene interpolymer (e.g., ethylene/vinyl acetate copolymer), 2—1 5% by weiqht of

processing oil, and 50-90% by weight of filler. These compositions have utility when formed assound-deadening sheet and to have particular utility as a backside coating on automotive carpets.
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94'®90 entlt,ed "Surface Hard*ning Plastics Based on Ethylene/Propylene

Elastomers discloses blends of ethylene/propylene copolymer, mineral oil, filler and a drying oil for useas asurface hardening mastic, where the copolymer contains 25—75 mole percent propylene (about33—82 weight percent). These blends are claimed to be useful in sealing mastics in buildings andmetal constructions. *
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anese pa.tent Publication No. 042-235/78 (Japanese Application No. 1 181 14/76) discloseshot melt compositions comprising an ethylene/a-olefin copolymer, a hydrocarbon oligomer, a hindered
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ester, 1—10 percent by weight of colloidal silica and microcrystalline wax. Although these
compositions contain mainly olefinic compounds, it is asserted that flexibility and internal loss are
maintained while adhesion to olefinic-type film is prevented. The compositions are disclosed to be
useful for vibration damping.

5 U.S. Patent 3,963,802 is related to blends of certain ethylene copolymers and segmented
copolyether ester elastomers in specific proportions. Suitable ethylene copolymers are disclosed as
those having one or more comonomers selected from the group consisting of alpha-olefrns and
nonconjugated diolefins, said copolymer having a melting point not greater than 85°C. A suitable
copolyether ester is disclosed as consisting of 1 5—95 percent by weight of short chain ester units and

to 5—85 percent by weight of long chain ester units, said copolyether ester having a melting point of at
least 100°C. It is disclosed that the copolyether ester elastomer is made softer, with retention of
toughness and other physical properties, by blending with the ethylene copolymer. It is further
disclosed that from 1 to 30 percent by weight of fillers and pigments (e.g., very finely divided silica,

alumina, or calcium carbonate) may be incorporated in the blend to increase the toughness and
is temperature resistance.

Summary of the invention

According to the present invention, there is provided a composition consisting essentially of (a)

from about 5 to about 55 percent by weight of at least one copolymer of ethylene with at least one a-
20 olefin comonomer containing from 4 to 1 0 carbon atoms, the ethylene content of said copolymer being

from about 75 to about 98% by weight, the comonomer content of said copolymer being from about 2
to about 25 percent by weight, and the melt index of said copolymer being from about 0.1 to about
1 50; (b) from about 2 to about 1 2 percent by weight of at least one plasticizer selected from the group
consisting of processing oils, epoxidized oils, polyester, polyethers and polyether esters; (c) from about

2S 40 to about 90 percent by weight of filler; and {d) from 0 to about 27% by weight of elastomeric
polymer.

Further provided according to the present invention are the above compositions in the form of a
sound-deadening sheet.

Still further provided according to the present invention are carpets and especially automotive
30 carpets having a backside coating consisting essentially of the above compositions.

As used herein, the term "consisting essentially of means that the named ingredients are
essential; however, other ingredients which do not prevent the advantages of the present invention
from being realized can also be included.

Detailed description of the invention

It has been found that inclusion of a plasticizer in filled blends of ethylene/a-olefin copolymers
and filler allows the preparation of blends containing considerably higher filler levels than can be
attained in corresponding binary blends of ethylene/a-olefin copolymers and filler.

Flexible, nonexudtng blends based on ethylene/a-olefin copolymers containing very high filler

levels can be prepared employing certain plasticizers according to the present invention. In contrast,
highly filled plasticized blends based on either conventional high-density or conventional low-density
polyethylene homopolymer are of little apparent utility, exhibiting excessive brittleness, poor
elongation, and/or plasticizer exudation.

The ethylene/a-olefin copolymers suitable for the composition of the present invention include
copolymers with at lesat one a-olefin comonomer selected from the group consisting of a-olefins
containing from four to ten carbon atoms. Preferably the comonomer contains from four to eight carbon
atoms. The ethylene/a-olefin copolymers of the composition of the present invention are typically
manufactured at a synthesis pressure of less than 5000 psia using transition element catalysts.
Processes suitable for manufacturing these copolymers are described in detail in U.S. Patent
4,076,698 and U.S. Patent 4,163,831.

The ethylene content of the copolymer is from about 75 to about 98 percent by weight, and the
a-olefin comonomer content is from about 2 to about 25 percent by weight. The preferred ethylene and
comonomer levels are from about 80 to about 96 percent by weight and from about 4 to about 20
percent by weight, respectively. A mixture of two or more ethylene copolymers can also be used in the
blends of the present invention in place of a single copolymer, provided the a-olefin comonomer
content of the mixture (expressed in weight %) is within the above-indicated range. The most preferred
comonomer level is from about 6 weight percent to about 1 6 weight percent. In this range, blends
exhibit a combination of tensile properties and flexibility well suited for use as a sound-deadening
sheet or for use as carpet backing. Stiffer blends can be obtained by reducing the comonomer content
in the copolymer below about 6 weight percent. However, as comonomer content is reduced,
elongation decreases and plasticizer compatibility problems might arise. Comonomer content above 1

6

weight percent results in blends which are less stiff and have lower tensile strength, while their
elongation is increased.

Melt index of the copolymer can range from about 0.1 to about 1 50. The preferred range is from
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about 0.5 to about 30, wherein physical properties, principally elongation, are at higher levels Melt
index range of from about 1 to about 10 are most preferred to maintain strength.

Generally from about 5 to about 55% by weight of ethylene/a-olefin copolymer is employed in the
composition of the present invention, preferably from about 10 to about 35% by weight and most

5 preferably from about 15 to about 25% by weight.
The plasticizer ingredient of the present invention can be selected from one of several groups The

first group is the group known as processing oils. Three types of processing oils are known paraffinic
aromatic, and naphthenic. None of these are pure; the grades identify the major oil-type present
Aromatic oils tend to "bleed" from the blends of the present invention. Bleeding is normally not

to desirable, but could be useful as specialty applications, for example, in concrete forms where mold
release characteristics are valued.

Naphthenic and paraffinic oils are non-bleeding in the formulations of the present invention when
used in proper ratios and are thus preferable for uses such as automotive carpet backing.

Processing oils are also subdivided by viscosity range. "Thin" oils can be as low as 20 57 to
ts 109.73 • 10 6 mVs (100 to 500 SUS (Saybolt Universal Seconds)) at 38°C (100°F) "Heavy" oils can

be as high as 1320 • 10** m2
/s (6000 SUS) at 38°C (100°F). Processing oils, especially naphthenic

and paraffinic oils with viscosity of from about 20.57 to 1320 10^ m2/s (about 100 to 6000 SUS) at
38°C (100°F) are preferred.

The second group of plasticizers that are effective in the practice of the present invention is the
20 group comprising epoxidized oils such as epoxidized soybean oil and epoxidized linseed oil.

The third group of plasticizers that are effective in the practice of the present invention are
polyesters which, in general are liquid condensation products of a polybasic acid and a polyol. The term
"liquid" in the context of the present invention is used to mean pourabie at room temperature. The acid
component is most often a saturated 8liphatic dibasic acid or an aromatic dibasic acid; adipic acid

25 azelaic acid, phthalic acid, sebacic acid, and glutaric acid, or mixtures of these acids are commonly
used. The polyol can be an aliphatic polyol or a poly-oxyalkylene polyol, such as ethylene glycol
propylene glycol, 1,4- and 1,3-butane glycol, diethylene glycol, and polyethylene glycol. Preferred
polyester compositions would consist of an acid component of which greater than 50% by weight are
aliphatic dibasic acids, and a polyol component of aliphatic polyol or even more preferably aliphatic

30 glycol. Most preferred compositions are based on adipic or azelaic acid, and propylene glycol or the 1 ,3-
or 1 ,4-butane glycol. The molecular weight of these plasticizers can vary from a low of a few hundred
up to a high of about 10,000. The molecular weight of commercial products is seldom specified-
however, typically in the trade, the molecular weight range of the product is classified as low, medium,
or high. The preferred range for purposes of this invention is that classified as medium.

35 Mixtures of polyesters or epoxidized oils with hydrocarbon oils are also effective plasticizers in the
present invention. One objective of using such a mixture is to couple the high efficiency of the relatively
high cost polyester or epoxidized oil with the low cost of the hydrocarbon oil. The cost/performance of a
compound plasticized with such a mixture can be improved significantly for a given application because
properties can be tailored more precisely, or filler levels can be increased. Actually certain advantages

40 in the performance of the blends of the present invention are obtained as will be discussed below, when
such a mixture is used as the plasticizer. These polyester plasticizers and their use in filled ethylene
interpolymer compositions are described in EP—A—0 045 968.

In general, both the epoxidized oils and the polyesters are more "efficient" than processing oils in
plasticizing filled ethylene/a-olefin interpolymers; i.e., when used at the same weight percent, they

45 produce blends that are more flexible and have higher percent elongation than the corresponding
blends containing processing oil as the plasticizer.

Where a mixture of the polyester plasticizer and a hydrocarbon oil is employed, the relative
proportions of the two components can be varied over a wide range depending upon performance
objectives. Mixtures containing 50% or less of the polyester are preferred for economic reasons, and

so most preferred are those containing 20% or less of the polyester.
A fourth group of plasticizers, polyethers and polyether esters, are also effective plasticizers in

blends of the ethylene/a-olefin copolymers end fillers of the present invention. In general, polyethers
are oligomers or polymers of alkylene oxides; polymers of ethylene or propylene oxide are the most
common types available commercially. Polyethers can be prepared by polymerization of aldehydes

56 using various types of catalysts, or by acid or base catalyzed polymerization of an alkylene oxide, for
example. Polyethers can be terminated by hydroxyl groups to form the diol (glycol) or, in the case of
adducts of alkylene oxides with glycerol, for example, the triol. and so forth. The hydroxyl terminated
polyether can also be reacted with an acid, fatty acids such as lauric and stearic acids are commonly
used, to form the ester; the most common examples of these compounds are the mono- and diesters of

so polyethylene or polypropylene glycol. The molecular weight of polyethers may range up to those typical
of high polymers.

Preferred polyether compositions in the practice of this invention are those consisting of the
polyols based on random and/or block copolymers of ethylene oxides and propylene oxides. The
copolymer polyols provide better performance in terms of efficiency in compounds of the present

65 invention containing very high levels of filler.
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Mixtures of the polyether or the polyether ester plasticizers with either a polyester plasticizer or a

hydrocarbon processing oil can also be used in the practice of this invention. The advantage of
polyether/polyester combination is the lower cost since the polyethers are cheaper than the polyesters.
Combinations of polyether and processing oil ar also cheaper because of the lower cost of the oil.

5 The relative proportions of the two components in a polyether/polyester combination will be
adjusted according to the efficiency of the system based on property requirements and cost. Those
based on polyester primarily will not be as stiff and will be more expensive, for example, than those
based primarily on a polyether or polyether ester.

Where a mixture of the polyether or polyether ester and a hydrocarbon oil is employed, the-
10 relative proportions used will again depend upon cost and property requirements. Since the polyethers

are more expensive than the processing oils, mixtures containing 50% or less of the polyethers are
preferred.

As referred to above, a mixture of processing oil, on the one hand, and epoxidized oil or polyester
or polyether or polyether ester, or any combination thereof, on the other hand, can also be used very

ts effectively as the plasticizer for the compositions of the present invention. In fact, such a two- or more
component plasticizer system, comprising from about 50 to about 95 percent by weight of processing
oil, gives higher tensile elongation than can be obtained using either plasticizer alone at the same level.

Maximum elongation is achieved using a mixture of processing oil and polyester or polyether or
polyether ester or any combination thereof comprising from about 50 to about 80 percent by weight of

20 processing oil.

The amount of plasticizer(s) in the composition of the present invention is from about 2 to about
12% by weight, preferably from about 3 to about 10% by weight. Most preferably the amount of
plasticizer is from about 4 to 8%. by weight.

The third essential ingredient of the composition of the present invention is the filler. The
25 percentage of filler that can be included in the composition of the present invention on a weight basis is

primarily a function of the density of the filler. Particle size of the filler has some effect Fine particle size
fillers generally have a tendency to result in higher blend viscosities, and they are also more expensive.
The use of fine filler, especially at high filler loading, results in a smoother extrudate surface when
molten blend is extruded through a die orifice. The attendant benefits of using fine particle size filler in

30 filled polymer blends are described in patent application Serial No. 052,927. filed June 27, 1979.
issued on April 21 , 1 981 as U.S. Patent 4.263,1 96, the disclosure of which is hereby incorporated by
reference. No. 9 "Whiting" (calcium carbonate) which has been used extensively in the present
compositions (about 95% through 325 mesh) represents a viable midpoint in coarseness, availability

and cost.

35 Examples of suitable fillers are calcium carbonate, barium sulfate, hydrated alumina, clay,
magnesium carbonate, calcium sulfate, silica, flyash, cement dust, wood flour, ground rice hulls and
mixtures thereof.

Most preferred fillers are calcium carbonate, barium sulfate, hydrated alumina, and mixtures
thereof.

*o The amount of filler present in the composition of the present invention is from about 40% to
about 90% by weight, preferably from about 50 to about 85% by weight. Most preferably, when using a
filler of medium density, such as calcium carbonate or hydrated alumina, the amount of filler is from
about 65 to about 80% by weight, and when using a filler of higher density, such as barium sulfate, the
amount of filler is from about 70 to about 85% by weight.

*s Hydrated alumina can also be used as the filler to obtain blends which are flame retardant.
Polymers, both homo- and copolymers, other than the one referred to above, can also be used to

some extent in combination with the above specified polymers without significantly interfering with the
advantages obtained by the present invention. Similarly, other ingredients can also be added to the
compositions of the present invention by a compounder in order to obtain some desired effect, such as

50 reduction of cost, or enhancement of physical properties. Accordingly, extender or modifying resins,
waxes, foaming agents, crosslinking agents, antioxidants, flame retardant agents, tackifying resins, etc.
that are widely used, can be included in the compositions of the present invention.

Elastomeric polymers are of interest as modifying resins for the blends of the present invention.
They exhibit good compatibility in the blends and can be useful for modifying the flexibility or other

55 physical properties. The blends of the present invention can contain from 0 to about 27% by weight of
an elastomer or a mixture of elastomers, preferably from about 1 to about 1 7% by weight, and most
preferably from about 2 to about 1 2% by weight. Mooney viscosity of the elastomer is preferably in the
range of from 20 to 90. Thermoplastic elastomers (e.g., ethylene-propylene rubber, styrene-butadiene-
styrene, poiyurethane, etc.) or vulcanizable elastomers (e.g., styrene-butadiene rubber,

so ethylene/propylene/diene terpolymer (EPDM), chlorosulfonated polyethylene, etc.) can be used.
Preferred elastomers are ethylene-propylene rubber and EPDM rubber in which the ethylene content
should range from about 20 percent by weight to about 80 percent by weight. The diene comonomer
(in EPDM) is usually methylene norbornene, ethylidene norbomene, dicyclopentadiene or 1,4-
hexadiene, although other dienes may be used, and the concentration of the diene is usually less than

65 about 5 percent by weight. When vulcanizable elastomers are used, they are added in the

5
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nonyulcanized state; if desired, the resulting compound can be cured in a subsequent operation toproduce a product with increased tensile strength and improved high temperature performance

The blends of the present invention are thermoplastic in nature and therefore can be recvcled
after processing. The recycled material may also contain textile fibers, jute, etc. present in the trim

5 obtained during production of the finished product (e.g., back-coated automotive carpet)A commercially sized batch-type Banbury or equivalent intensive mixer is entirely suitable for

ii a • ._ i . ... ? Farrel continuous mixer ("FCM") is also an
excellent mixing device. In either instance, dry ingredients are charged in routine fashion It is
convenient in most cases to inject the plasticizer component directly into the mixing chamber of either

to unit as per widely used practice with this type of equipment. When more than one plasticizer is usedand where any one of the plasticizers is present in a small amount (less than about 10 weight percent'
of the total plasticizer mixture), the plasticizers should be preblended before addition to the other
ingredients of the present invention. This will facilitate uniform distribution of each plasticizer
component in the final composition and thus ensure that optimum properties are obtained If desired

is the copolymer and the plasticizers) can be precompounded as a "Master batch" in a suitable intensivemTI ™CC (e"§" ^
3nb^ mixer or screw extruder). This "MasterbatcrT can then be compounded

with the filler and the other remaining ingredients to produce the final composition. A mix cycle ofabout 3 minutes is generally adequate for the Banbury mixer at an operating temperature usually
between 1 63 and 191 -C (325 and 375*F). The operating rate for the FCM unit geii^y™ H fall wUhin

20 ranges predicted by literature prepared by the Farrel Company, Ansonia, Connecticut. Againtemperatures between 163 and 191«C (325 and 375°F) are effective. In both cases, a very^ow
plasticiser level, say about 2—3%, may require higher temperatures, while plasticizer levels above
about 7% may mix well at lower mixer temperatures. While not evaluated, it is expected that other
devices for compounding of viscous mixes (Ml of 0.1 to 20) should be entirely satisfactory—but in anv

25 case, prototype tnals in advance are desirable.
Once blends are mixed, routine commercial practices may be used, such as underwater melt

cutting plus drying or use of sheeting plus chopping methods, to produce a final pelletized product
Primary use for the compositions of the present invention will probably be in the sheeting field

particularly for low-cost, dense, sound-deadening structures. Outstanding characteristics such as
30 improved hand drape ' reduced stiffness, and reduced thickness of the extruded sheeting result

from the compositions of the present invention.
The blends of the present invention can readily be extruded onto a substrate, such as an

automotive carpet, or can be extruded or calendered as unsupported film or sheet. Depending upon the
equipment useo\ and the compounding techniques employed, it is possible to extrude wide ranges of

as film thickness, from below 0.508 mm (20 mils) to above 2.540 mm (100 mils). This then provides
industry with an opportunity to vary the amount of sound deadening to be attained by varying film
thickness, density of blends, ratio of filler load to binder, and similar techniques well known in the art

The sound-deadening sheet produced may be used in various ways:
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ve carPet blends described are an effective and economic means to40 deaden sound, while also simultaneously serving as a moldable support for the carpetWhen used in sheet form, the blends can be installed in other areas of an automobile, truck, bus
etc.. such as side panels, door panels, roofing areas, etc.

In sheet form, blends may be used as drapes or hangings to shield or to surround a noisy piece offactory equipment such as a loom, a forging press, etc.
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faced with another material, might be used to achieve both adecorative and a functional use—such as dividing panels in an open-format office

The application of the compositions of the present invention in carpets, and particularly in
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show tne incresing difficulty encountered in making highly filled binary blends

55 usmg ethylene-olefin copolymer as the sole binder. All ingredients were premixed in a 3.785 I (one-gallon) can by being shaken manually for about 0.5 minute. The material was then charged to alaboratory-sized Banbury intensive mixer. Mix conditions used were fluxing for about 3 minutes at a
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nCre8Sing the fi,ler (CaC03> level t0 60% fr™ 50%'reduced elongation byso about 95%. A further filler increase to 70% resulted in a mixture which no longer would flux in a

unrnmnnn^T" ^ 10 mimJteS °f mlxin0 tlme
'
The product ^charged from the mixer asuncompounded, dry ingredients.
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TABLE 1

Composition and physical properties of binary blends of

ethylene/a-olefin copolymer and calcium carbonate
Ingredients Ex. C1 Ex. C2 Ex. C3

Ethylene/a-olefin #1 «>

#9 "Whiting" tt»

Physical properties

Sp. Gr. of blend l3 »

Tensile strength, psi w

Tensile strength, kPa

Elongation, % 141

Thickness of strip

mils

mm

Stiffness of strip, g
(5)

50

50

I.37

1654

I I ,403

487

63

1.60

320

40

60

30

70

1.51

1841

12,692

27

66

1.68

390

Did not flux

M>"Dowlex" *) 2045; Dow Chemical Company; ethylene/a-olefin copolymer (about 15% octene

comonomer) M.l.=1.14, Density=0.9 1 3.
U) Calcium carbonate, as commercial ground limestone; Georgia Marble Company.
,3> Referred to water.
w Tensile strength and elongation measurements made on Instron Tester using ASTM Method D1708

at crosshead speed of 2 in. (5.1 cm)/min. Samples are 0.876 in. (2.23 cm)x0.187 in (0.47 cm) in

size, at strip thickness shown in table.
<5> Stiffness of strip measured by placing a 1 inx 6 in (2.54 cmx 1 5.2 cm) strip on a platform scale and

measuring the force required to make the ends of the test strip meet at room temperature. Strips

were prepared by molding the material in a heated Pasadena press <& 175°C.
#

) reg. trademark.

Examples 1 and 2 and Comparative Examples 4 and 5

The blends of these examples were prepared and their physical properties were determined in the

same manner as those of Comparative Examples 1—3. Compositions and physical properties are

summarized in Table 2. Examples 1 and 2 demonstrate that, by use of an appropriate plasticizer, highly

filled (in these examples, 72.5% CaC03 ) ethylene/a-olefin copolymers exhibiting useful properties, can

be produced. Without plasticizer, blends at only 70% filler cannot be successfully compounded in a

Banbury mixer (Example C3). With plasticizer, blends at 72.5% filler loading (Ex. 1 and Ex. 2) exhibit

comparable elongation and better flexibility than binary blends of polymer/filler at only 60% loading (Ex.

C2).

Example C4 illustrates what happens when the ethylene/a-olefin copolymer, in a blend with filler

and processing oil plasticizer, is replaced with low-density polyethylene homopolymer. The resulting

blend exhibits about 75% lower elongation and is very brittle, failing catastrophically in the crease test.

Moreover, the blend exudes plasticizer freely, with oil droplets visible on the surface after only one day

of storage at room conditions.

Example C5 illustrates what happens when the ethylene/a-olefin copolymer is replaced with high-

density polyethylene homopolymer. The resulting blend has low elongation and is extremely brittle,

failing in the crease test and also breaking into two pieces in the "stiffness" test.

60
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TABLE 2
Composition and physical properties of ethylene polymer-calcium

carbonate-processing oil blends
Ingredients Ex.1 Ex.2 Ex.C4 Ex. C5

Ethylene/a-olefin #1 20.2

Ethylene/a-olefin #2 m 20 2

to
Polyethylene #1 l2)

Polyethylene #2 l3)

20.2

15
#9 Whiting 72.5 72.5 72.5 72.5

Naphthenic oil
w 7.3 7.3 7.3 7.3

Physical properties

20
Sd. Gr. of blend 1 77 1 7ft

I . / o 1 .78 1.78

i ensue strength, psi 717 737 578 879

25
kPa 4943 5081 3986 6060

Elongation, % 34 21 5 10

Thickness of strip

30
mils 60 60 59 63

mm 1.52 1.52 1.50 1.60

Stiffness of strip, g 157 179 118 Broke

35 in test

Crease test ,5'

Pass Pass Fail Fail

Plasticizer exudation None None Heavy None

40 Ml "DNGA" 7344; Union Carbide Company; ethylene/a-olefin copolymer (about 5.5% butene
comonomer) M.l.=1.8, Density=0.922 g/cc.

,2
> "Alathon'' •) 20; Du Pont Company; Low Density Polyethylene Homopolymer; M.U=1.9
Density=0.920.

I3
> "Alathon'' 7835; Du Pont Company; High Density Polyethylene Homopolymer; M.l.=3.0.*° Density=0.960.
w "Circosol" •) 4240; Sun Petroleum Products Company. The composition for the oil as given by the

supplier is 39% naphthenic carbon, 40% paraffinic carbon, and 21% aromatic carbon.
The crease test is performed by folding a 1"x6" strip at ambient temperature back upon itself and

so
pinching or pressing the folded area flat. (This corresponds to folding the sample over a mandrel of
zero diameter). If a clean break occurs, with the strip splitting into separate pieces, the sample fails
the test. If the sample does not separate into two pieces, it passes the test

•) reg. trademark.

55 Examples 3 to 5

nm^Sl
a
TP,r V0

.

5
.

i,,u
.

stra
.

t
?

the effect on b,end Properties of using an epoxidized oil or liquid

^^LJ^n Tabirr
m 6 t0ta

'
°r Partial rep,acement of the Pressing oil plasticizer. Results

In Example 3 1 00% replacement of the naphthenic oil with the epoxidized oil results in a sixfoldso increase in elongation and a 60% reduction in stiffness.

0inhtfI,M
E?(8mple 4

.'
replacement of the naphthenic oil with the liquid polyester results in aneightfold increase in elongation and a 65% reduction in stiffness.

Example 5 illustrates the effect of replacing 50% of the naphthenic oil in the blend with the liquidpolyester. Elongation is increased tenfold and stiffness is reduced 62%. This example also illustrates an65 interesting and unexpected effect; a blend containing a one/one mixture of processing, oH and liquid

8
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polyester exhibits higher elongation than the blends containing either plasticizer used alone. (Compare
Examples 5. 4, and 1).

It becomes apparent from these examples that the selection of the plasticizer (or combination of

plasticizers) in the practice of the present invention offers the user significant latitude in obtaining

5 physical properties appropriate for his particular end-use or application.

TABLE 3
Composition and physical properties of blends of ethyleneAr-olefin

copolymer-caicium carbonate-plasticizer

to Ingredients Ex. 3 Ex. 4 Ex. 5 Ex. 1

Ethylene/cr-olefin #1 20.2 20.2 20.2 20.2

#9 "Whiting" 72.5 72.5 72.5 72.5

15

Epoxidized oil
111 7.3

Liquid polyester l2) 7.3 3.65

2D Naphthenic oil w

Physical properties

3.65 7.3

Sp. Gr. of biend 1.76 1.80 1.82 1.77

25

Tensile strength, psi 400 471 453 717

kPa 2758 3247 3123 4943

30 Elongation, % 217 289 369 34

Thickness of strip

mils 59 58 58 60

35 mm 1.50 1.47 1.47 1.52

Stiffness of strip, g 62 55 60 157

C1) "Paraplex" •) G-62; Rohm Er Haas Company; epoxidized soybean oil.

40 121 "Santicizer" #
) 429; Monsanto Company; medium molecular weight condensation product of

aliphatic dibasic acid and glycol, specific gravity 1.1, acid number 2.2 mg KOH/g.
131 "Circosol" 4240; Sun Oil Company.
*) reg. trademark.

45 Examples 6 and 7

Example 6 shows the effect of replacing part of the ethylene/a-olefin polymer in a blend with an

elastomeric polymer, ethylene/propylene/diene monomer (EPDM) rubber. The resulting blend, as shown

in Table 4, exhibits a twentyfold increase in elongation and a 45% reduction in stiffness. (Compare

Example 6 and Example 1 ). More or less elastomer can be incorporated depending on the particular

50 physical properties desired. Elastomeric polymer can also be effectively incorporated in blends

plasticized with epoxidized oil or liquid polyester, polyether or polyether ester. Example 7 is an

elastomer containing blend plasticized with a liquid polyester.

55
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TABLE 4
Composition and physical properties of blends of ethylene/a-olefin

copolymer-EPDM rubber-calcium carbonate-plasticizer
Ingredients Ex. 6 Ex. 7 Ex. 1

to

is

20

25

30

40

45

cinyiene/ur*-oiBTin 59= i 1 U.l 10.1 20.2

CrUM nUDDer 10.1 10.1

#9 "Whiting" 72.5 72.5 72.5

Naphthenic oil
t2) 7.3 — 7.3

Liquid polyester (3)
7.3

Physical properties

Sp. Gr. of blend 1.78 1.79 1.77

Tensile strength, psi 490 398 717

kPa 3378 2744 4943

Elongation, % 670 510 34

Thickness of strip

mils 60 60 60

mm 1.52 1.52 1.52

Stiffness of strip, g 86 29 157

"Nordel" *) 1560 hydrocarbon rubber; E I. du Pont de Nemours and Company; sulfur curable
polymer based on ethylene/propylene/1 ,4-hexadiene.

3S "Circosol" 4240.
C3

» "Santicizer" 429.
#

) reg. trademark.

Claims

1
.
A thermoplastic composition of ethylene copolymer and filler characterized in that it consists

essentially of (a) from about 5 to about 55% by weight of at least one copolymer of ethylene with at
least one ar-olefin comonomer said comonomer containing from 4 to 1 0 carbon atoms, the ethylene
content of said copolymer being from about 75 to about 98% by weight, the comonomer content of
said copolymer being from about 2 to about 25% by weight, and the melt index of said copolymer being
from about 0.1 to about 150; (b) from about 2 to about 12% by weight of at least one plasticizer
selected from the group consisting of processing oils, epoxidized oils, polyesters, polyethers and
polyether esters; (c) from about 40 to about 90% by weight of filler; and (d) from 0 to about 27% by
weight of elastomeric polymer.

so 2. The composition of Claim 1 wherein said elastomeric polymer is present in an amount of 0% by
weight.

3. The composition of Claim 1 or 2 wherein said filler is selected from the group consisting of
calcium carbonate, barium sulfate, hydrated alumina, clay, magnesium carbonate, calcium sulfate,
silica, flyash, cement dust, wood flour, ground rice hulls and mixtures thereof.

65 4. The composition of Claim 3 wherein said plasticizer is selected from the group consisting of
processing oils.

5. The composition of Claims 1 , 2, 3 or 4 wherein said plasticizer is a mixture of (a) processing oil
and (0) epoxidized oil or polyester or polyether or polyether ester or any combination thereof, wherein
said processing oil is present in an amount of from about 50 to about 95 percent by weight.

60 6. The composition of Claim 5 wherein said polyester is a liquid condensation product of M
dibasic acid selected from the group consisting of saturated aliphatic dibasic acids and aromatic dibasic
acids and (0) polyol selected from the group consisting of aliphatic polyols and polyoxyalkylenepolyols.

7. The composition of Claims 1, 3, 4, 5 or 6 in the form of a sound-deadening sheet.
8. A carpet having a backside coating consisting essentially of the composition of Claims 1 3 4

65 5 or 6.

10
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9. An automotive carpet having a backside coating consisting essentially of the composition of
Claims 1, 3, 4, 5 or 6.

1 0. The composition of Claims 2, 4, 5 or 6 containing from 0 to about 27% by weight of
eiastomeric polymer.

Patentsnspruche

1. Thermoplastische Zusammensetzung von Ethylen-Copolymerem und Fullstoff, dadurch
gekennzeichnet, dass ste im wesentlichen bestehen aus (a) etwa 5 bis etwa 55 Gew.% mindestens
eines Copolymeren von Ethylen mit mindestens einem a-Olefin-Comonomeren, welches 4 bis 10
Kohlenstoffatome enthalt, wobei der Ethylengehalt des Copolymeren etwa 75 bis etwa 98 Gew.% und
der Gehalt an Comonomerem etwa 2 bis etwa 25 Gevy,% betrSgt, und der Schmelzindex des
Copolymeren etwa 0,1 bis etwa 150 ist; (b) etwa 2 fc)s etwa 12 Gew.%, mindestens eines
Weichmachers aus der Gruppe der Prozessdle, der epoxidierten Ole, der Polyester, Polyether und
Poiyetherester; (c) etwa 40 bis etwa 90 Gew.% Fullstoff; und (d) etwa 0 bis etwa 27 Gew.%
elastomerem Polymeren.

2. Zusammensetzung nach Anspruch 1 , worin das elastomere Polymere in einer Menge von 0
Gew.% anwesend ist.

3. Zusammensetzung nach Anspruch 1 oder 2, worin der Fullstoff aus der Gruppe
Calciumcarbonat, Bariumsulfat, hydratisiertes Aluminiumoxid, Ton, Magnesiumcarbonat, Calciumsulfat.
Siliciumdioxid, Flugasche, Zementstaub, Holzmehl, gemahlene Reishulsen und Gemischen derseleberi
ausgewahlt wird.

~

4. Zusammensetzung nach Anspruch 3, worin der Weichmacher aus der Gruppe der Prozessdle
ausgewahlt wird.

5. Zusammensetzung nach Anspruchen 1, 2, 3 oder 4, worin der Weichmacher ein Gemisch von
{a) Prozessdlen und (0) epoxidiertem Ol oder Polyester oder Polyether oder Poiyetherester oder
irgendeiner Kombination derselben ist und das Prozessol in einer Menge von etwa 50 bis etwa 95
Gew.% anwesend ist

6. Zusammensetzung nach Anspruch 5, worin der Polyester ein flussiges Kondensationsprodukt
von (a) zweibasischer Saure aus der Gruppe der gesattigten aliphatischen zweibasischen Sauren und
der aromatischen zweibasischen Sauren ist und (/}) Polyol aus der Gruppe der aliphatischen Polyole und
Polyoxyalkylenepolyole ist

7. Zusammensetzung nach Anspruch 1 , 3, 4, 5 oder 6 in Form einer schalldammenden Folie.

8. Teppich mit einer Ruckenappretur, die im wesentlichen aus einer Zusammensetzung nach den
Anspruchen 1, 3, 4. 5 oder 6 besteht.

9. Autoteppich mit einer Ruckenappretur, die im wesentlichen aus der Zusammensetzung nach
den Anspruchen 1 , 3, 4, 5 oder 6 besteht.

10. Zusammensetzung nach den Anspruchen 2, 4, 5 oder 6, die 0 bis etwa 27 Gew.%
elastomeres Polymeres enthalt

Revendications

1 . Une composition thermopiastique de copolymere d'Ethylene et de charge, caracterisee en ce
qu'elle est constitute essentiellement (a) d'environ 5 a environ 55% en poids d'au moins un copolymere
d'Ethylene avec au moins un comonomere alpha-oleTme, ce comonomere contenant de 4 a 10 atomes
de carbone, la teneur en ethylene de ce copolymere gtant d'environ 75 a environ 98% en poids, la

teneur en comonomere de ce copolymere etant d'environ 2 a environ 25% en poids, et I'indice de
fluidity a I'dtat fondu de ce copolymere etant d'environ 0,1 a environ 150; (b) d'environ 2 a environ
1 2% en poids d'au moins un plastifiant choisi dans le groupe constitue par les huiles de traitement, les

huiles 6poxydees, les polyesters, les polyethers et les polyether esters; (c) d'environ 40 a environ 90%
en poids de charge; et (d) de 0 a environ 27% en poids de polymere elastomere.

2. La composition selon la revendication 1, dans laquelle le polymere elastomere est present a

raison de 0% en poids.

3. La composition de la revendication 1 ou 2, dans laquelle la charge est choisie dans le groupe
constitue par le carbonate de calcium, le sulfate de baryum, I'alumine hydratee, I'argile, le carbonate de
magnesium, le sulfate de calcium, la silice. les cendres volantes, le ciment fin, la farine de bois, les

enveloppes de riz broy£es et leurs melanges.
4. La composition seion la revendication 3, dans laquelle le plastifiant est choisi dans le groupe

constitue par les huiles de traitement.

5. La composition selon les revendications 1 , 2, 3 ou 4, dans laquelle le plastifiant est un melange
(1) d'huile de traitement et (2) d'huile 6poxydee ou de polyester ou de polyether ou de polyether ester

ou d'une combinaison quelconque de ceux-ci, I'huile de traitement etant prgsente a raison d'environ 50
a environ 95% en poids.

6. La composition seion la revendication 5 dans laquelle le polyester est un produit de
condensation liquide (1) de diacide choisi dans le groupe constitue par les diacides aliphatiques satures

11
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et les diacides aromatiques et (2) de polyoi choisi dans la groupe constitue par les polyols aliphatiques
et les polyoxyalcoylenepolyols.

7. La composition salon les revendications 1, 3, 4. 5 ou 6 sous fa forme d une feuille
insononsante.

J;
U
J?

tapi
f
"V™* un revetement dorsal constitu6 essentiellement de la composition selon les

revendtcations i ( 3, 4, 5 ou 6.

mmoL^!
1

??
jS

P°
Ur 8Ut°mot

?
i,e a*8? "n rev§tement dorsal constitue essentiellement de lacomposition selon les revendications 1, 3, 4. 5 ou 6.

10. U composition selon les revendications 2, 4, 5 ou 6 contenant de 0 a 27% en poids depolymere elastomdre. M *
ue
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